Presence of a nucleoplasmic complex composed of the inositol 1,4,5-trisphosphate receptor/Ca2+ channel, chromogranin B, and phospholipids.
Although the inositol 1,4,5-trisphosphate (IP(3)) induced nuclear Ca(2+) releases have been shown to play key roles in nuclear functions, the presence and operation of the IP(3)-dependent Ca(2+) control mechanism in the nucleoplasm have not been shown. Recently, we found the presence of a high-capacity, low-affinity Ca(2+)-storage protein chromogranin B (CGB) and all three IP(3) receptor (IP(3)R) isoforms in the nucleoplasm, localizing widely in both the heterochromatin and euchromatin regions. In view of the essential role of CGB-IP(3)R coupling in IP(3)-dependent Ca(2+) release in the endoplasmic reticulum, the potential coupling between CGB and the IP(3)Rs in the nucleoplasm was investigated. Hence, we found in the present study the presence of a nucleoplasmic complex, which is composed of the IP(3)R, CGB, and phospholipids, with an estimated molecular mass of approximately 2-3 x 10(7) Da, suggesting the possibility of the presence of an IP(3)-sensitive Ca(2+) store in the nucleoplasm. Moreover, double-labeling immunogold electron microscope studies showed the colocalization of all three IP(3)R isoforms with CGB to the extent that the majority of each IP(3)R isoform-labeling gold particles found in the nucleoplasm was literally next to the CGB-labeling gold particles. In line with the potential existence of an IP(3)-dependent vesicular nucleoplasmic Ca(2+) store, our preliminary results indeed showed a sudden release of Ca(2+) from a putative nucleoplasmic Ca(2+) store in response specifically to IP(3) but not to inositol 1,4-bisphosphate or inositol 1,3,4,5-tetrakisphosphate.